the context-dependent phenotypes are associated with differential LAFL 48 expression. We also uncover functional redundancy for somatic 49 embryogenesis among other arabidopsis BBM-like proteins, and show that 50 one of these proteins, PLETHORA2, also regulates LAFL gene expression. 51 Our data places BBM upstream of other major regulators of plant embryo 52 identity and totipotency. especially auxins, or stress treatments (Feher, 2014) . Somatic 62 embryogenesis is extensively used as a clonal propagation tool in 63 biotechnology applications (Lelu-Walter et al., 2013;  64 , and while the tissue culture requirements for somatic 65 embryo induction are well known (Gaj, 2004) , only a few of the molecular 66 components that drive this process have been described (Elhiti et al., 2013) . identity (Krizek, 2009; Krizek, 2015) , embryo arrest (Galinha et al., 2007) 82 and impaired root and shoot meristem maintenance (Aida et al., 2004; Krizek and Eaddy, 2012) . However, unlike other AIL genes, the 91 genetic pathways in which BBM functions have not been well characterized 92 (Horstman et al., 2014) , and it is not known how this single protein controls 93 both pluripotent and totipotent growth.
94
Overexpression of native or heterologous BBM genes also induces 95 regeneration in other species (Morcillo et al., 2007; Deng et al., 2009; El 96 Ouakfaoui et Heidmann et al., 2011; Lutz et al., 2011; Bandupriya 97 et al., 2014; Yang et al., 2014; Florez et al., 2015; Lowe et al., 2016) and is 98 therefore used as a biotechnology tool to improve plant transformation in 99 model and crop species (Deng et al., 2009; Heidmann et al., 2011; Lutz et 100 al., 2011; Florez et al., 2015; Lowe et al., 2016) .
101
Other transcription factors also induce somatic embryogenesis when 102 ectopically expressed in seedlings, including LEAFY COTYLEDON1 (LEC1), 103 which encodes subunit B of a nuclear factor Y protein (NF-YB), and the B3 104 domain protein LEC2 (Lotan et al., 1998; Stone et al., 2001 Dean Rider et al., 2003; Henderson et 127 al., 2004; Suzuki et al., 2007 (Horstman et al., 2015) . BiNGO analysis (Maere et al., 2005) (Dataset S1, a selection of which is shown in Table S1 ). Genes involved in 146 auxin biosynthesis, transport and signalling, as well root development, 147 meristem initiation and maintenance were overrepresented in the ChIP-seq 148 data sets, as expected from BBM's function in the root, and in line with 149 studies on other AIL proteins (Horstman et al., 2014; Santuari et al., 2016) .
150
Genes involved in adaxial/abaxial polarity specification and shoot 151 development were also overrepresented among BBM-bound genes (Dataset 152 S1, Table S1 ). Notably, BBM bound to the promoter regions of genes with ChIP-qPCR experiments in somatic embryos ( Figure S1A ). We did not 163 observe BBM binding to the FUS3 promoter, which is consistent with its lower 164 and atypically-shaped BBM ChIP-seq peak ( Figure S1 ). Next, a LEC1:LEC1-GFP reporter (Table S2) . Parcy and Giraudat, 245 1997). To separate the effects of ABA-insensitivity and other embryo defects 246 of abi3 mutants on the BBM phenotype, we tested another ABA-insensitive 247 mutant, abi5-7, which does not show mutant embryo phenotypes other than 248 ABA-insensitivity . As with the abi3 mutants, the abi5- 4B) that showed reduced cell differentiation ( Figure 4C and Figure 4D ). (Table S3 ). This discrepancy might be explained by the different 310 tissues that were used in each study. We therefore examined the relationship Figure 5B and Figure S5A ). We obtained similar results 321 when we activated PLT2-GR before and after germination ( Figure S5 , B, C). shows overlapping maturation defects with the other LAFL mutants (To et al., 384 2006; Roscoe et al., 2015) , yet the abi3 mutations had the opposite effect 385 on BBM-induced embryogenesis. Therefore, we hypothesize that the inability organs (Krizek and Eaddy, 2012) . We showed that a high BBM/PLT2 dose 
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427
Plant material and growth conditions 428 The lec2-1 (CS3868), lec1-2 (CS3867), fus3-3 (CS8014), agl15-3 429 (CS16479), and pkl-1 (CS3840) mutants were obtained from the Nottingham 430 Arabidopsis Stock Centre. The val1-2 (hsi2-5) (Sharma et al., 2013), abi3-8, 431 abi3-9, abi3-10 and abi5-7 
Vector construction and transformation
447
The 35S:BBM-GR construct was described previously (Passarinho et al., 448 2008). The ANT, PLT3/AIL6, PLT7 and PLT1 protein coding regions were 449 amplified from Arabidopsis Col-0 genomic DNA and the PLT2 protein coding 450 region from cDNA, using the primers listed in Table S4 . 35S:AIL ectopic 451 overexpression constructs were made using the Gateway (GW) binary vector . were calculated as previously described . SI = GR (Livak and Schmittgen, 2001 ). The DNA primers are shown in Table S4 . Table S4 . Oligonucleotide primers used in this study. 
